ABSTRACT A study was conducted to evaluate the effect of four different feeding regimens on breast muscle protein turnover in broiler breeder Cobb-500 parent stock (PS) pullets and breeder hens. The four feeding regimens based on BW curves utilized for the study were as follows: Everyday feeding (STD-ED) (Cobb Standard BW curve), skip-a-day feeding (STD-SKIP) (Cobb Standard BW curve), lighter BW (LBW-SKIP) (BW curve 20% under), and heavier BW (HBW-SKIP) (BW curve 20% over). Each feeding regimen was provided to pullets from 4 wk to 21 wk of age. Protein turnover was determined in PS pullets/breeders at 6, 10, 12, 16, 21, 25, 31, 37, 46, and 66 wk of age. A completely randomized design was used with a 4 × 10 factorial arrangement (four feeding regimens, 10 ages), each pullet represented a replicate. Five pullets/breeders at each age were given an intravenous flooding-dose of 15 N-Phe ( 15 N phenylalanine 150 mM, 40 APE (atom percent excess)) at a dose of 10 mL/kg BW for the determination of fractional synthesis rate (FSR). After 10 min, birds were euthanized and the breast muscle (pectoralis major) excised for protein turnover and gene expression analysis. Excreta was collected from each pullet or breeder for 3-methylhistidine (3-MH) analysis. No feeding regimen affected protein turnover. There was an age effect for breast muscle FSR. The FSR in breast muscle of pullets significantly increased from 6 wk to 12 wk and then decreased significantly for 31 wkold breeders. FSR in breeder breast muscle increased significantly from 31 wk to 66 wk. There was an age effect for breast muscle fractional breakdown rate (FBR). FBR in breast muscle significantly increased from 21 wk to 25 wk and 31 wk (peak egg production), then significantly decreased at 66 wk. The expression of the genes related to protein degradation (Atrogin-1, MURF-1) in breast muscle was significantly higher at peak egg production. Protein turnover in skeletal muscle tissue is believed to be a source of nutrients for egg production.
INTRODUCTION
The net result of protein synthesis and degradation is the accretion of the body protein. The dynamic nature of protein metabolism has been known for over 70 yr thanks to the pioneering work of Shoenheimer and others (Shoenheimer et al., 1939) . Using radioactive isotopes of amino acids, Shoenheimer and group demonstrated that proteins continually were being broken down and resynthesized. The dynamic process by which body proteins are continually synthesized and broken down is protein turnover.
After the early studies in protein turnover by Shoenheimer et al. (1939) , other researchers started using the isotope approach to study skeletal muscle protein synthesis and degradation (Garlick, 1969; Goldspink et al., 1983, Goldspink and Kelly, 1984; Barret et al., 1987; Bennet et al., 1990; Berger, 2008) . Garlick et al. (1980) first developed the flooding dose technique using ( 3 H) phenylalanine in rats. Muramatsu and Okumura (1985) validated this technique in broilers. Protein turnover has been determined in broilers, broiler breeders and laying hens using the flooding dose technique with stable isotopes, specifically 15 N-phenylalanine (Hitamoto et al., 1990; Dänicke et al., 2001; Ekmay et al., 2012 Ekmay et al., , 2013a .
Besides protein turnover being important for growth and protein accretion in young growing animals, research indicates that protein turnover may also be important for egg production in birds (Ekmay et al., , 2013a ). Ekmay and group showed that the fractional breakdown rate (FBR) of breast meat increased at sexual maturity and then the fractional synthesis rate (FSR) and FBR declined with additional egg production.
The skip-a-day feeding regimen is a common practice for feeding broiler breeder pullets. Studies have been conducted to show the negative impact that this regimen has on the bird. De Beer et al. (2008) determined the effects of different feeding regimens on plasma hormone and metabolite levels in 16-wk-old broiler breeder pullets. The birds were divided into two groups at 28 d of age and fed either everyday or skip-a-day (SKIP) from 28 to 112 d of age. The authors found that insulin like growth factor 1 (IGF-1) was lower in birds fed SKIP. Low levels of IGF-1 allow skeletal muscle degradation to occur (Sacheck et al., 2004) .
The present study was conducted in order to evaluate the effect of SKIP and three other feeding regimens on breast muscle protein turnover in broiler breeder pullets and to determine if rearing program affected skeletal muscle protein turnover throughout the egg production cycle.
The objectives of the present study were: 1) to determine the effect of four different feeding regimens: standard BW skip-a-day (STD-SKIP), standard BW everyday (STD-ED), heavier BW skip-a-day (HBW-SKIP), and lighter BW skip-a-day (LBW-SKIP) on breast muscle protein turnover in pullets and hens from broiler breeder parent stock during and after sexual maturity. 2) To determine the effect of sexual maturity and egg production on breast muscle gene expression for protein synthesis and degradation in parent stock breeders.
MATERIALS AND METHODS

Birds and Housing
A flock of 600 Cobb 500 breeder pullets were reared to four feeding regimens (5 pens per regimen, 30 birds/pen, 150 birds/regimen) based on BW curves as follows: STD-ED (Cobb Standard BW curve), STD-SKIP (Cobb Standard BW curve), LBW-SKIP (BW curve 20% under), and HBW-SKIP (BW curve 20% over). The Cobb Breeder Management Guide (CobbVantress, 2008 ) was used as a reference for all management conditions. The flock was placed in 2.38 m ×1.83 m floor pens and fed ad libitum for the first wk and then fed controlled amounts from d 8 though d 14 producing the first initial time to start separating three growth curve groups. From 2 to 4 wk of age, one regimen of LBW pullets were fed restricted amounts of feed ED, one regimen of HBW pullets were fed restricted amounts of feed ED and two regimens of pullets were fed for as STD-ED. From 4 to 21 wk of age, with the exception of one regimen of pullets being fed as STD-ED, the other three regimens of pullets were fed as STD-SKIP, LBW-SKIP, and HBW-SKIP. Feed allocation was based on breeder recommended guidelines to reach target BW. Birds were weighed weekly during the rearing period by pen and feed allocation adjusted to ensure target BW for each of the treatment groups was met. At 21 wk of age, 520 birds (130 from each growth curve) were transferred to a production house and individually caged. Cages (47 cm high, 30.5 cm wide, and 47 cm deep) were each equipped with an individual feeder and nipple drinker. All breeder pullets when moved to the production house were fed STD-ED with breeder feed. The pullets from all treatments in the production house were fed as a flock and feed was immediately increased 454 g/100 birds/d (13 kcal ME) above feed amount given in the rearing period for STD pullets. The feed amount was increased 454 g/100 birds/d (13 kcal ME) each wk from 21 wk to 5% egg production. Feed allocation for all breeder hens was increased 8 times from 5% production to 60% (feed increases with each 6.9% increase in % egg production) with feed increases consisting of 5%, 5%, 10%, 10%, 15%, 15%, 20%, and 20%. The breeders for each of the treatment groups were fed 332 kcal ME at 5% production and provided 390 kcal ME and 22 g protein/d at peak production previously determined to be the requirement for breeders in cages by Salas et al. (2010) and Ekmay et al. (2013b) , respectively. Peak feed was fed from 60% egg production until the breeders were 65 wk of age with no feed withdrawal. Experimental diets are shown in Table 1 . Performance parameters such as feed intake, BW, mortality and egg production were recorded.
All procedures were conducted in accordance with Animal Use Protocol No. 13002 for the experiment, which was approved by the University of Arkansas Institutional Animal Care and Use Committee.
Infusion Procedure
The 15 N-phenylalanine infusion procedure was performed as described by Ekmay et al. (2012; 2013a) . Briefly, 5 birds (4 infused, one control) per treatment were randomly selected and infused via wing vein at the following ages: 6, 10, 12, 16, 21, 25 wk (first egg), 31 wk (peak), 37, 46, and 66 wk of age with a 40 atom percent excess (APE) 15 N-phenylalanine solution at dose of 10 mL/kg BW. The birds were infused 5 hours after being fed. Pullets from SKIP and ED regimens were always infused for protein turnover studies on feeding days and never on fasting days for the SKIP regimen. After a 10 min incorporation period, birds were euthanized using CO 2 asphyxiation, the left pectoralis major muscle was excised and snap frozen in liquid nitrogen. Total excreta was collected for a three-day period, pooled from the cages and frozen for later analysis. The muscle and excreta samples were stored at −80 o C prior to analysis. 
Body Composition
All infused birds were scanned before sampling for body composition using a Dual X-ray Absorptiometry (DEXA; Model: Lunar Prodigy GE, 2008; GE Healthcare, Little Chalfont, UK) as previously described . Birds were scanned alive in a ventral position. DEXA provides measurements in grams of fat mass (adipose tissue) and lean mass (protein plus water). The DEXA was previously calibrated with chemical body analysis and prediction equations developed by Salas et al. (2012) where the R values for the prediction equations using DEXA values were 0.999, 0.96, and 0.99 for total mass, fat, and lean mass .
Sample Processing
Breast muscle and excreta samples from the test broiler breeder pullets and hens were processed as previously described (Ekmay et al., , 2013a . Briefly, the acid-soluble fraction containing free amino acids was removed by addition of 2% (w/v) perchloric acid. After homogenization, samples were centrifuged at 3,000 × g and the supernatant, containing free amino acids, removed. The protein precipitate was washed three times with 2% perchloric acid before being hydrolyzed in 6 N HCl. The supernatant and precipitate, respectively, was then run through an ion-exchange column packed with Dowex 50WX8-200 (Sigma-Aldrich, St Louis, MO). Phenylalanine and 3-MH were eluted with 2 mL of 4 N NH 4 OH and 1 mL of nanopure H 2 O into a new vial and dried under vacuum. The tert-butyldimethylsilyl (tBDMS) derivative was formed by addition of 800 μL of C 2 CH 3 CN-MTBSTFA (acetonitrile-N-Methyl-N-(tert-butyldimethylsilyl)trifluoroacetamide) (1:1) and incubation at 110 o C for 120 min. Excreta was processed without the removal of the acid-soluble fraction.
GC/MS Analysis
Analysis of the protein precipitate of breast muscle samples and free amino acids was carried out on an Agilent (Santa Clara, CA) 7890A GC system attached to an Agilent 5975C mass spectrometer. Helium was used as the carrier gas at 1 mL/min; a 1 μL volume was injected in splitless mode. Starting oven temperature was 150
• C and increased 50
• C/min to 200 • C, after which temperature was increased 20
• C/min to 270
• C and was held for 5.5 min. The mass spectrometer was operated under EI and SIM modes. The 394 and 395 m/z (mass/charge) ions of phenylalanine-tBDMS, representing the molecular ion and molecular ion + 1, were monitored. Standard solutions (in 0.1 M HCl) were prepared from the same phenylalanine stock to validate APE linearity.
3-MH was determined on the same mass spectrometer. Helium was used as the carrier gas at 1 mL/min; a 1 μL volume was injected in splitless mode. Starting oven temperature was 110
• C and held for 0.65 min, then temperature was increased 30
• C/min to 250 • C, and held for 10 min. The mass spectrometer was operated under EI and SIM modes. The 238 m/z (mass/charge) ions of 3-MH-tBDMS, representing the molecular ion was monitored. Standard curves were generated using commercially 3-MH acquired stock (Sigma-Aldrich, St. Louis, MO).
Breast muscle FSR (Ks) was calculated as:
Where APEb, = 15 N atom percent excess (relative to natural abundance) of phenylalanine in protein; APEf = 15 N atom percent excess of free phenylalanine in tissues, assumed as the precursor pool; t = time [d] .
Breast muscle FBR (Kd) was calculated as: Kd = 3−MH daily excretion/3 −MH muscle pool x 100 RNA Isolation, Reverse Transcription, and Real-time Quantitative PCR A small sample of breast muscle (5 samples per age) was taken at the same time the sample for protein turnover analysis was taken. The sample was put in a 1.5 mL tube and frozen in liquid nitrogen. All samples were stored at −80 o C until sample analysis. Total RNA were extracted from muscle tissues by Trizol reagent (Life Technologies, grand Island, NY) according to manufacturer's recommendations, DNAse treated and reverse transcribed (Quanta Biosciences, Gaithersburg, MD). RNA integrity and quality was assessed using 1% agarose gel electrophoresis and RNA concentrations and purity were determined for each sample by Take 3 micro volume plate using Synergy HT multi-mode microplate reader (BioTek, Winooski, VT). The RT products (cDNAs) were amplified by real-time quantitative PCR (Applied Biosystems 7500 Real-Time PCR system) with Power SYBR green Master Mix. Oligonucleotide primers specific for chicken Atrogin-1, forward, 5 -CCTTCCACCTGCTCACATCTC-3 and reverse, 5 -CACAGGCAGGTCCACAAA-3 ; MURF-1, forward, 5 -TGGAGAAGATTGAGCAAGGCTAT-3 and reverse, 5 -GCGAGGTGCTCAAGACTGACT-3 ; cathepsin B, forward, 5 -GCTACTCGCCTTCC TACAAGGA-3 and reverse 5 -GCGAGGGACACC GTAGGAT-3 ; insulin like growth factor (IGF-1), forward, 5 -GCTGCCGGCCCAGAA-3 and reverse, 5 -ACGAACTGAAGAGCATCAACCA-3 ; AMPK alpha 2, forward, 5 -TGTAAGCATGGA CGTGTTGAAGA-3 and reverse, 5 -GCGG AGAGAATCTGCTGGAA-3 ; AMPK beta 2, forward, 5 -TGTGACCCGGCCCTACTG-3 and reverse, 5 -GCGTAGAGGTGATTGAGCATGA-3 ; AMPK gamma 3, forward, 5 -CCCAAGCCA CGCTTCCTA-3 and reverse, 5 -ACGGAAGGTGCC GACACA-3 ; ribosomal 18S, forward, 5 -TCCCC TCCCGTTACTTGGAT-3 ; and reverse, 5 -GCGCT CGTCGGCATGTA-3 , as a housekeeping gene were used. The qPCR (quantitative PCR) cycling conditions were 50
• C for 2 min, 95
• C for 10 min followed by 40 cycles of a two-step amplification regimen (95
• C for 15 s and 58
• C for 1 min). At the end of the amplification, melting curve analysis was applied using the dissociation protocol from the Sequence Detection system to exclude contamination with unspecific PCR products. The PCR products were also confirmed by agarose gel and showed only one specific band of the predicted size. For negative controls, no RT products were used as templates in the qPCR and verified by the absence of gel-detected bands. Relative expressions of target genes were determined by the 2 -ΔΔCt method (Schmittgen and Livak, 2008) .
Statistical Analysis
The experimental design for this trial was a completely randomized design with a 4 × 10 factorial arrangement (four feeding regimens, 10 time periods (ages)). There were 5 replicates per feeding regimen/time period and each pullet/breeder represented a replicate. The four feeding regimens were based on BW curves as follows: STD-ED, STD-SKIP (Cobb Standard BW curve), LBW-SKIP (BW curve 20% under), and HBW-SKIP (BW curve 20% over). Analysis of variance was performed using JMP pro 11 software (second edition 2014; Cary, NC), and means were separated by Tukey test when P-value <0.05.
RESULTS
Performance Parameters
Body weight and feed intake curves by feeding regimen and age are shown in Figures 1, 2 and 3 . The BW 20% under and over the standard BW curve were achieved during the rearing period as expected. The LBW-SKIP and HBW-SKIP birds BW were significantly different when compared to the STD-ED and STD-SKIP birds (P-value <0.0001). After the birds were transferred to a production house and individually caged and fed STD-ED their BW became similar (P-value >0.05) regardless of the feeding regimen during the rearing period. There was no significant feeding regimen effect on egg production (P-value >0.05) (Figure 4 ).
Breast Muscle FSR and FBR
Broiler breeder breast muscle FSR and FBR by feeding regimen and age are shown in Table 2 , and Figures 5 and 6. No statistical interaction was found for the breast muscle FSR between feeding regimens and ages (P-value >0.05). However, there was a significant age effect for FSR (P-value <0.05). Therefore, only main effects are reported. The FSR in breast muscle tissue significantly increased during the rear- ing period from 6 to 12 wk (3.62%/d to 10.93%/d; P = 0.002). The FSR in breast muscle tissue significantly decreased in hens from 21 to 31 wk (peak egg production) (8.68%/d to 5.78%/d; P = 0.002), then the FSR increased significantly later at 66 wk (11.76%/d; 
Gene Expression
Since only an age effect was seen on FSR and FBR, only age was considered when analyzing the gene expression samples. The skeletal muscle relative expression of MURF-1, Atrogin-1, insulin like growth factor (IGF-1), cathepsin B, AMPK alpha 2, AMPK beta 2, and AMPK gamma 3 from 16, 31, and 66 wk old hens are shown in Table 3 . There was a significant age effect on the skeletal muscle relative expression of all the genes analyzed. The MURF-1 relative expression in breast muscle was higher but not significant for 31-wk-old hens when compared to the 16-wk-old pullets. There were no significant differences in this gene relative expression between 16-wk-old pullets and 66-wk-old hens. The Atrogin-1 relative expression in breast muscle was higher in 31-wk-old hens when compared to 16-wk-old pullets (P < 0.001). No significant differences were found for the expression of the same gene between 16-wk-old pullets and 66-wk-old hens. No significant differences were found in the relative expression of cathepsin at any age in breast muscle. The IGF-1 relative expression in breast muscle was lower for 31-wk-old hens when compared to 16-wk-old pullets (P = 0.014), however no differences were found in the relative expression of this gene in 66-wk-old hens when compared to 16-wk-old pullets. No differences were found at any age for the AMPK beta 2 relative expression in breast muscle. The AMPK alpha 2 was less expressed in breast muscle tissue from 31-and 66-wk-old hens when compared to 16-wk-old pullets (P < 0.001). The relative expression of AMPK gamma 3 in breast muscle was higher in 31-wk-old hens when compared to 16-wk-old pullets (P = 0.027). The relative expression for the same gene in breast muscle for 66-wk-old hens was not different from 16-wk-old pullets.
Body Composition
Broiler breeder body composition by feeding regimen and age is shown in Figure 7 ; Tables 2, 4 and 5. There was an interaction between age and feeding regimen on fat mass. LBW-SKIP birds showed lower fat mass in comparison to the other feeding regimens at 12 and 16 wk (P = 0.002). There was no interaction between age and feeding regimen on lean mass (skeletal muscle tissue) (P > 0.05). However, an age effect and a treatment effect was seen. Lean mass significantly increased from 6-wk-old pullets to 25-wk-old hens (P < 0.001). No significant changes in lean mass were seen for 25 wk (first egg) and 37 wk (post peak egg production) old hens (P > 0.05). The LBW-SKIP birds showed lower lean mass when compared to the other 1 Everyday feeding. 2 Skip-a-day feeding. 3 Lighter BW. 4 Heavier BW. Treatment × age interaction: P < 0.05, n = 5 per mean. treatments (P < 0.001). There was only an age effect regarding total mass. This variable significantly increased with age.
DISCUSSION
Skeletal muscle protein FSR during the rearing period significantly increased from 6 to 12 wk as they gained weight. Interestingly, the FSR in all birds decreased from 12 to 16 wk of age but the decrease in breast muscle FBR was larger for the same period thus allowing both protein and fat deposition as they prepared for sexual maturity. The LBW-SKIP birds during the rearing period showed higher skeletal muscle FBR when contrasted with the other treatments. In the present study, FSR in skeletal muscle tissue in broiler breeders significantly decreased as they approached peak egg production and the skeletal muscle FBR significantly increased during the same period. After egg production slowed down, skeletal muscle FSR tended to increase whereas the degradation rate decreased significantly. These results are in agreement with the findings of Manangi and Coon (2006) and Ekmay et al. (2012 Ekmay et al. ( , 2013a . These authors reported an increase in skeletal muscle FBR from 22 to 26 wk. The authors suggested that there is increased mobilization of skeletal muscle for egg formation. The rise in skeletal muscle FBR in the present study as hens enter sexual maturity suggests the hens are partially supporting the additional nutrient needs for egg production. Furthermore, Vignale et al. (2014) reported a similar trend in skeletal muscle FSR and FBR in broiler breeder pure lines. Salas et al. (2013) conducted a trial where a group of pullets was fed a daily 15 mg dose of U-13C-glucose 10 d prior to sexual maturity continuing through 10 d following first egg. The authors were able to conclude that the U-13C-glucose is being utilized for lipogenesis and yolk fatty acid synthesis at a higher contribution level compared to dietary lipids and mobilized tissue lipids at sexual maturity during the early production period. The research by Salas et al. (2013) indicates that glucose is needed for yolk fatty acid synthesis. In the present study, FBR in skeletal muscle tissue increased as birds entered sexual maturity, which might suggest that, they are degrading protein for gluconeogenesis and may utilize the glucose for lipogenesis as suggested by Salas et al. (2013) . The dramatic increase in skeletal muscle FBR in present study at sexual maturity and peak production might be from extensive feed restriction programs utilized for regulating BW in modern broiler breeders. Vignale et al. (2013) conducted two studies with commercial laying hens fed ad libitum and evaluated FBR during egg production. The authors concluded that FBR increased initially at sexual maturity but then decreased quicker than observed with broiler breeders after the commercial hens started laying eggs. The quicker reduction in FBR for the commercial layers might be due to an ad libitum increase in feed intake when egg production begins.
MURF-1 and Atrogin-1 are E3 ligases are skeletal muscle specific and responsible for protein degradation (Lang et al., 2007) . The ubiquitin proteasome system is one of the major pathways that regulate muscle protein degradation and plays a main role in controlling muscle size (Witt et al., 2005; Lang et al., 2007; Gumicio and Mendias, 2013) . Li et al. (2011) evaluated expression of Atrogin-1 and MURF-1 during fasting and refeeding in chick skeletal muscle and found that the expression of Atrogin-1 and MURF-1 significantly increased after 24 h fasting. In the present study, it was found that skeletal muscle relative expression of IGF-1 is lower in 31-wk-old breeders when compared to the 16-wk-old pullets. IGF-1 is one of the most widely studied activators of muscle hypertrophy. Mice with a musclespecific loss of IGF-1 receptor have reduced whole body and muscle mass, and decreased fiber quality (Gumicio and Mendias, 2013) . Further, Sacheck et al. (2004) concluded that IGF-1 down regulates MURF-1 and Atrogin-1. Other studies have also indicated that IGF-1 suppresses Atrogin-1/MURF-1 transcription (Song et al., 2005) . The skeletal muscle IGF-1 gene expression results in the current study are in agreement with the findings of Sacheck et al. (2004) and Song et al. (2005) . The fact that IGF-1 skeletal muscle relative expression in the current study is low for 31-wk-old hens, suggests that the IGF-1 gene is not suppressing Atrogin-1 and MURF-1 and allowing these protein degradation genes to be highly expressed. It is well known that AMPK activation stimulates myofibrillar protein degradation and expression of ubiquitin ligases (i.e., MURF-1 and Atrogin-1) (Nakashima and Yakabe, 2007; Zungu et al., 2011) . The gamma-subunits appear to play a role in determining sensitivity to AMP (Winder, 2001) . In the present study, it was found that the relative expression of the AMPK gamma 3 subunit in skeletal muscle is higher at peak egg production. This finding suggests that AMP/ATP ratio is high and that glucose is needed, thus skeletal muscle protein is being degraded for gluconeogenesis which is in agreement with Nakashima and Yakabe (2007) ubiquitin ligase genes (Atrogin-1 and MURF-1) in the current study are being up regulated. Long and Zierath (2006) reported that total AMPK gamma 3 subunit knockout mice impaired fasting induced skeletal muscle metabolic gene expression which supports the current findings. The fact that in the present study no changes were seen in the AMPK beta 2 subunits and that the AMPK alpha subunit is less expressed at peak egg production and at 66 wk, might suggest that the AMPK gamma 3 subunit is the protein responsible for enhancing the ubiquitin ligase gene expression. Further studies need to be conducted to better understand how AMPK subunits work in the broiler muscle.
In the present study, it was found that lean mass increases from d 1 through 25 wk (first egg). All birds declined in lean deposition from 37 to 46 wk of age and then increased from 46 through 66 wk of age. Fat mass presented a different tendency; all birds gained fat mass until 46 wk of age; afterwards all groups decreased fat deposition until the end of the production period at wk 66. These results are in agreement with Salas et al. (2010) who determined body composition in breeder hens reared on 3 different growth curves and fed 6 different energy levels showed similar changes in lean and fat mass at approximately the same age. Figure 8 shows the pooled breast skeletal muscle FSR, skeletal muscle FBR, lean mass, and egg production. This graph showed that as egg production increased, FSR in skeletal muscle tissue decreased, skeletal muscle FBR increased and lean mass did not either increase or decrease, whereas when egg production decreased (wk 37), skeletal muscle FSR increased, FBR in skeletal muscle tissue decreased, and lean mass increased.
Together, the present results suggest that the dramatic increase in skeletal muscle fractional breakdown rate in breeder hen is a phenomenon related to production state and feed restriction. This phenomenon might be triggered by the fact that the breeder hen is not getting the nutrients needed to take care of the demand or possibly this is a conserved mechanism in laying birds that will happen independent of feed intake as a survival mechanism for procreation.
In conclusion, there is a large increase in skeletal muscle FBR during the transition from the pullet to sexual maturity with increases in FBR in skeletal muscle through peak egg production that produces a decrease in lean mass body content during this period. Broiler breeders rely on skeletal muscle tissue as a source of nutrients for egg production. Further studies need to be conducted with broiler breeders during the pre-peak/peak period with different feeding regimens to determine the impact of feeding frequency, quantity of nutrients, and form of dietary energy on skeletal muscle protein degradation to have a better understanding as to why these birds have such a dramatic degradation rate during production. The answer might be a balance between feed frequency and quantity to optimize nutrient utilization for production without increasing maintenance requirements.
